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(54) CONTROLLER FOR VEHICLE WITH CONTINUOUSLY VARIABLE TRANSMISSION 

(57)Abstract: « AJ 
PROBLEM TO BE SOLVED: To enhance drivability by suppressing 
torque fluctuation when gripping force is restored after driving wheels 
are slipped. 

SOLUTION: This controller for the vehicle is provided with a 
continuously variable transmission for transmitting output torque of a 
power source to the driving wheels via the transmission and constituted 
to limit variable speed operation in the transmission when the wheels are 
slipped, and the controller has a grip detecting means (step S1) for 
detecting whether the gripping force is restored or not after the wheels 
are slipped, and a restoration control means (step S3) for making a time 
until the variable speed operation limitation for the transmission is 
released after the grip detecting means (step S1) detects the 
restoration of the gripping force for the wheels differed in response to 
an output required amount to the power source. 
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, * NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the control unit of the car equipped with the nonstep variable speed gear constituted so that gear 
change with said nonstep variable speed gear might be restricted, when the output torque of the source of 
power was transmitted to a driving wheel through a nonstep variable speed gear and the driving wheel slipped A 
grip detection means to detect having recovered the grip force after said driving wheel slipped, The control unit 
of the car equipped with the nonstep variable speed gear characterized by having the return control means 
which changes time amount until it cancels a gear change limit of said nonstep variable speed gear according to 
the amount of output requests to said source of power after the grip detection means detects recovery of the 
grip force of said driving wheel. 

[Claim 2] Said return control means is the control unit of the car equipped with the nonstep variable speed gear 
according to claim 1 characterized by being constituted so that time amount until it cancels a gear change limit 
of said nonstep variable speed gear when said amount of output requests is large may be lengthened as 
compared with the case where the amount of output requests is small. 

[Claim 3] When the output torque of the source of power is transmitted to a driving wheel through a nonstep 
variable speed gear and the driving wheel slips, while restricting gear change with said nonstep variable speed 
gear In the control unit of the car equipped with the nonstep variable speed gear which controls a nonstep 
variable speed gear automatically to make the gear change condition of a nonstep variable speed gear in 
agreement with the target gear change condition which becomes settled based on the operational status of a car 
after said driving wheel recovers the grip force and which was constituted so that control might usually be 
performed The control unit of the car equipped with the nonstep variable speed gear characterized by having 
said return gear change speed-control means between predetermined time to usually change the gear change 
rate in control according to the operational status of said car after said driving wheel recovered the grip force. 
[Claim 4] Said return gear change speed-control means is the control unit of the car equipped with the nonstep 
variable speed gear of a publication of claim 3 characterized by being constituted so that a gear change rate 
when the amount of output requests to said source of power is small may be made quick as compared with the 
case where the amount of output requests is large. 

[Claim 5] Said return gear change speed-control means is the control unit of the car equipped with the nonstep 
variable speed gear according to claim 4 characterized by being constituted so that the gear change rate of up 
shifting may be made quick. 

[Claim 6] When the output torque of the source of power is transmitted to a driving wheel through a nonstep 
variable speed gear and the driving wheel slips, while reducing said output torque In the control unit of the car 
equipped with the nonstep variable speed gear constituted so that reduction control of said output torque might 
be canceled after said driving wheel recovers the grip force The control unit of the car equipped with the 
nonstep variable speed gear characterized by having the torque return control means which controls the change 
rate of the output torque accompanying discharge of reduction control of said output torque. 
[Claim 7] The control unit of the car equipped with the nonstep variable speed gear according to claim 6 
characterized by constituting said torque return control means so that the change rate of said output torque 
may be changed and set up according to the amount of output requests to said source of power. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the equipment which performs control at the time of recovery 
of a slip of a wheel and the subsequent grip force arising especially about the equipment which controls the 
change gear ratio and output torque of a car which carried the nonstep variable speed gear. 
[0002] 

[Description of the Prior Art] One of the advantages of carrying a nonstep variable speed gear in a car is in the 
point which can control suitably the rotational frequency of the source of power connected with the input side of 
a nonstep variable speed gear in connection with the ability to set a change gear ratio as a stepless story. Such 
a function is used effectively conventionally and the change gear ratio of a nonstep variable speed gear is 
controlled in agreement in the rotational frequency of the engine which is a source of power at the operating 
point of the minimum fuel consumption. 

[0003] Control of the change gear ratio of a nonstep variable speed gear is controlled so that an actual input 
rotational frequency is usually in agreement with a target input rotational frequency, and since the change gear 
ratio is the ratio of an output rotational frequency and an input rotational frequency, it contains the output 
rotational frequency as a control parameter of a change gear ratio. Therefore, since the output rotational 
frequency of a nonstep variable speed gear increases when the driving wheel connected with the output side of 
a nonstep variable speed gear races with a slip, decision of up shifting is materialized in order to maintain an 
input rotational frequency to a target input rotational frequency. Moreover, if a driving wheel recovers the grip 
force of a road surface, since the rotational frequency will fall, decision of down shifting is materialized. 
[0004] Thus, when a slip of a driving wheel arises and the subsequent grip force is recovered, rapid up shifting 
and down shifting may arise continuously with change of the rotational frequency of a driving wheel, 
consequently a shock may arise. In order to cancel such un~arranging conventionally, when a slip of a driving 
wheel is generated, the control unit constituted so that it might control that a change gear ratio changes in the 
reduction direction is proposed by JP,9~217801,A. 

[0005] When change of a change gear ratio is controlled at the time of a slip of a driving wheel, a change gear 
ratio when a driving wheel recovers the grip force becomes that from which it separated from the change gear 
ratio specified with a predetermined gear change characteristic ray, therefore the grip force is recovered, the 
inhibitory control of gear change will be canceled. It constitutes from a control unit indicated by the above- 
mentioned official report so that it may return to the change gear ratio which performs gear change at a 
comparatively small gear change rate, and is specified with a predetermined gear change characteristic ray at 
the time of the return from such change-gear-ratio inhibitory control. 
[0006] 

[Problem(s) to be Solved by the Invention] Since reaction force arises by the reaction force from a driving wheel 
declining with a slip, and recovering the grip force after that when recovery of a slip of a driving wheel and the 
subsequent grip force arises in the condition that an output request, such as breaking in an accelerator pedal, is 
made, for the power transfer network which consists of a nonstep variable speed gear, a driveshaft, etc., release 
and addition of torque arise continuously. Therefore, it twists for a power transfer network and deformation 
arises, this may become a cause and a shock may arise. In the above-mentioned conventional control unit, since 
gear change is performed at the same time a driving wheel recovers the grip force, the torque accompanying 
gear change is further added to a power transfer network. Consequently, the torque fluctuation by a driving 
wheel recovering the grip force and the torque fluctuation by gear change pile up, therefore a shock may get 
worse further. 

[0007] Moreover, although the transit inertial force of a car will be inputted into the source of power through a 
nonstep variable speed gear and will pull up the rotational frequency of the source of power when a driving wheel 
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recovers the grip force and the^But request is not made (i.e., when the^^krce of power is in an idling 
condition or a driven condition)^Wie change gear ratio of the nonstep vaWBle speed gear in that case is 
changing with the low speed and is a large change gear ratio relatively as indicated by the above-mentioned 
official report, since the rotational frequency of the source of power will be pulled up greatly The engine brake 
force acts greatly, braking by actuation of an operator arises, and sense of incongruity may be given. 
[0008] This invention is made paying attention to the above-mentioned technical technical problem, and when it 
recovers the grip force after the driving wheel of a car in which the nonstep variable speed gear was carried 
slipped, it relates to the control unit which can prevent that driving torque will be in unsuitable conditions. 
[0009] 

[Means for Solving the Problem and its Function] When this invention recovers the grip force and it returns 
control of a change gear ratio or torque to the control or the usual control before slipping after the driving wheel 
connected with the nonstep variable speed gear slips, in order to attain the above-mentioned purpose, it is 
characterized by to constitute so that the method of a return that control may be changed according to the 
operational status of a car. Invention of claim 1 more specifically transmits the output torque of the source of 
power to a driving wheel through a nonstep variable speed gear. In the control unit of the car equipped with the 
nonstep variable speed gear constituted so that gear change with said nonstep variable speed gear might be 
restricted, when the driving wheel slipped A grip detection means to detect having recovered the grip force after 
said driving wheel slipped, After the grip detection means detects recovery of the grip force of said driving 
wheel, it is the control unit characterized by having the return control means which changes time amount until it 
cancels a gear change limit of said nonstep variable speed gear according to the amount of output requests to 
said source of power. 

[0010] Therefore, in invention of claim 1, it becomes that from which the gear change condition when the 
amount of output requests at the time of a driving wheel recovering the grip force is large, and the gear change 
condition in the case of being small differed. Therefore, it will be in the output state of the torque suitable for 
the operational status of the car at the time of a driving wheel recovering the grip force that gear change 
promotes torque fluctuation or change of the output state of the torque by gear change controls fluctuation of 
driving torque etc. Consequently, a shock and vibration are prevented or controlled and drivability improves. 
[001 1] Moreover, invention of claim 2 is a control unit characterized by being constituted so that said return 
control means in claim 1 may lengthen time amount until it cancels a gear change limit of said nonstep variable 
speed gear when said amount of output requests is large as compared with the case where the amount of output 
requests is small. 

[0012] Therefore, in invention of claim 2, if a driving wheel recovers the grip force in the condition that the 
source of power is outputting torque, the torsion deformation in the power transfer network which transmits 
power to a driving wheel will increase, but since gear change in the condition is prevented or controlled, neither 
the torsion deformation in a power transfer network nor fluctuation of torque is promoted, consequently a shock 
and vibration can be prevented or controlled. Moreover, since a limit of a change gear ratio is canceled early, up 
shifting arises according to the amount of output requests being small in that case and the inertia torque 
accompanying it is emitted immediately after a driving wheel recovers the grip force or when the amount of 
output requests is small, the damping force by the source of power can be reduced. 

[0013] Furthermore, when invention of claim 3 transmits the output torque of the source of power to a driving 
wheel through a nonstep variable speed gear and the driving wheel slips, while restricting gear change with said 
nonstep variable speed gear In the control unit of the car equipped with the nonstep variable speed gear which 
controls a nonstep variable speed gear automatically to make the gear change condition of a nonstep variable 
speed gear in agreement with the target gear change condition which becomes settled based on the operational 
status of a car after said driving wheel recovers the grip force and which was constituted so that control might 
usually be performed After said driving wheel recovers the grip force, it is the control unit characterized by 
having said return gear change speed-control means between predetermined time to usually change the gear 
change rate in control according to the operational status of said car. 

[0014] The return gear change speed-control means can be constituted so that a gear change rate when the 
amount of output requests to said source of power is small may be made quick as compared with the case 
where the amount of output requests is large, as indicated by claim 4. 

[0015] Moreover, said return gear change speed-control means can be constituted so that the gear change rate 
of up shifting may be made quick, as indicated by claim 5. 

[0016] With these claims 3 thru/or the target gear change condition in one invention of 5, modification of the 
gear change condition accompanying usually returning to control, when [ said ] usually returning to control arises 
from the state of restriction of gear change by a driving wheel recovering the grip force, including [ therefore ] a 
target change gear ratio or a target input rotational frequency, and the rate of the gear change is changed and 
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set as slowness and fastness accog^g to the condition of an output requeiggSonsequently, the torque 
according to a gear change rate a^^, and since it acts that this controls d^^bists fluctuation of driving torque 
etc., the driving torque suitable for the run state at the time of a driving wheel recovering the grip force can be 
acquired. 

[0017] Moreover, when invention of claim 6 transmits the output torque of the source of power to a driving 
wheel through a nonstep variable speed gear and the driving wheel slips on the other hand, while reducing said 
output torque In the control unit of the car equipped with the nonstep variable speed gear constituted so that 
reduction control of said output torque might be canceled after said driving wheel recovers the grip force It is a 
control unit about having the torque return control means which controls the change rate of the output torque 
accompanying discharge of reduction control of said output torque. 

[0018] The torque return control means can be constituted so that the change rate of said output torque may 
be changed and set up according to the amount of output requests to said source of power, as indicated by 
claim 7. 

[0019] Therefore, although a limit of modification of an output torque is canceled and an output torque is made 
to increase in invention of claim 6, or invention of claim 7 when the driving wheel recovered the grip force Since 
the change rate of the output torque is not uniform, and it is controlled suitably, for example, it is controlled 
according to the amount of output requests The feeling of slowness by the delay of increase of the output 
torque at the time of a driving wheel recovering the grip force, generating of the slip by increase of torque being 
too rapid, etc. can be prevented or controlled. 
[0020] 

[Embodiment of the Invention] This invention is explained based on an example below. First, if this invention 
explains an example of the power transfer network of the target car, in drawing 8 , the source 1 of power is 
connected with the change gear style 2, and the output shaft 3 of that change gear style 2 is connected with the 
driving wheel 5 on either side through the differential 4. Here, the source 1 of power includes the usable various 
sources of power in cars, such as a motor of internal combustion engines, such as a gasoline engine and a diesel 
power plant, or a motor, and equipment which combined these internal combustion engines and a motor further. 
By the following explanation, as a source 1 of power, a fuel is injected directly into the interior of a cylinder, and 
the example which adopted the so-called possible direct injection gasoline engine of homogeneity combustion or 
stratification combustion or the gasoline engine equipped with the electronic throttle valve which can control 
throttle opening freely electrically is explained by controlling the injection quantity and timing. 
[0021] This engine 1 is constituted so that it can control electrically, and the electronic control (E-ECU) 6 which 
makes the microcomputer for that control a subject is formed. It is constituted so that the output of an engine 1 
may be controlled at least, and this electronic control 6 is the output-shaft engine speed (engine speed) NE as 
data for that control. The amounts of output requests, such as the accelerator opening PA, are inputted. 
[0022] In short, this amount of output requests is a signal for increase and reduction of the output of an engine 
1, and includes the amount signal of output requests from the cruise control system (not shown) for being able 
to adopt the signal which processed electrically the control input (accelerator opening) signal of the 
acceleration-and-deceleration operating sets 7, such as an accelerator pedal which an operator operates, and 
its control input, and obtained them, and maintaining the vehicle speed to the setting vehicle speed in addition to 
it etc. 

[0023] Moreover, the change gear style 2 consists of a fluid driving mechanism 8, a pre-go-astern change-over 
device 9, and a nonstep variable speed gear (CVT) 10. The fluid driving mechanism 8 is equipment constituted in 
short so that torque might be transmitted between the member of an input side, and the member of an output 
side through fluids, such as oil, and can mention the torque converter adopted as the common car as an 
example. Moreover, this fluid driving mechanism 8 is equipped with the direct connection clutch 1 1. That is, the 
direct connection clutch 1 1 is a clutch constituted so that the member of an input side and the member of an 
output side might be directly connected by the mechanical means of a file plate etc., and is equipped with the 
damper 12 which consists of elastic bodies, such as a coil spring for buffering. In addition, even if it is in the 
condition which the car has stopped, in order to continue making an engine 1 drive, when the fluid driving 
mechanism 8 is established, the automatic clutch which is automatically intermittent based on the condition of a 
car can be permuted and used for the above-mentioned fluid driving mechanism 8. 

[0024] The input member of the fluid driving mechanism 8 is connected with the output member of an engine 1, 
and the output member of the fluid driving mechanism 8 is connected with the input member of the pre-go- 
astern change-over device 9. Although this pre-go-astern change-over device 9 is constituted by the double 
pinion mold epicyclic gear device as an example and not being illustrated especially, while using either of a sun 
gear and a carrier as an input element and using another side as an output element It has a clutch means to 
connect alternatively any rotation 2 of three elements of a brake means to fix a ring wheel alternatively, a sun 
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gear and a carrier, and a link ge^^nd to unify the whole epicyclic gear dflfe- That is, by setting an advance 
condition as making the clutch i^Wns engaged, and making said brake mel^^engaged, it is constituted so that a 
go-astern condition may be set up. 

[0025] The nonstep variable speed gear 10 shown in drawing 8 is the device in which it can change at a stepless 
story (continuously), the ratio, i.e., the change gear ratio, of the rotational frequency of the member of the input 
side, and the rotational frequency of the member of an output side, and a belt type nonstep variable speed gear, 
a toroidal type nonstep variable speed gear, etc. can be used for it. If an example of the belt type nonstep 
variable speed gear 10 is briefly explained with reference to drawing 9 , it has the driving-side pulley (primary 
pulley) 20, the follower side pulley (secondary pulley) 21, and the belt 22 almost wound around these pulleys 20 
and 21. Each of these pulleys 20 and 21 consists of approach and isolated movable sheaves 25 and 26 to the 
fixed sheaves 23 and 24 and the fixed sheaves 23 and 24 of those, and the actuators 27 and 28 which press the 
movable sheaves 25 and 26 in the direction approached to the fixed sheaves 23 and 24 are formed. 
[0026] The above-mentioned driving-side pulley 20 is attached in an input shaft 29, and the follower side pulley 
21 is attached in the output shaft 30 arranged in parallel with the input shaft 29. And the oil pressure according 
to the demand driving force based on the output request represented by the accelerator opening PA is supplied 
to the actuator 28 in the follower side pulley 21, and tension required to transmit torque is given to a belt 22. 
Moreover, the feeding and discarding of the oil pressure are carried out to the actuator 27 of the driving-side 
pulley 20 so that it may become a change gear ratio for making the rotational frequency of an input shaft 29 in 
agreement with a target input rotational frequency. 

[0027] That is, by changing the flute width (spacing of the fixed sheaves 23 and 24 and the movable sheaves 25 
and 26) in each pulleys 20 and 21, the belt 22 to each pulleys 20 and 21 winds, a credit radius changes to size, 
and gear change is performed. Gear change is performed by carrying out feedback control of the oil pressure by 
the side of a driving pulley 20 based on the deflection of a real input engine speed and a target input engine 
speed, therefore more specifically, a gear change rate becomes quick, so that the deflection is large. 
[0028] In the nonstep variable speed gear 10 shown in drawing 9 , the belt 22 to the driving-side pulley 20 winds, 
a credit radius is min and the belt 22 to the follower side pulley 21 winds. A credit radius in the greatest 
condition Change-gear-ratio (maximum change gear ratio) gammamax by the side of the maximum low speed It is 
set up and the belt 22 to the driving-side pulley 20 winds contrary to this, a credit radius is max, and the belt 22 
to the follower side pulley 21 winds, and a credit radius is in the minimum condition. Change-gear-ratio (minimum 
change gear ratio) gammamin by the side of the maximum high speed It is set up. 

[0029] Fundamentally, control of each condition of the half-engagement accompanied by the engagement, 
release, and slipping of the direct connection clutch 1 1 in the above-mentioned change gear style 2, a switch of 
the pre-go-astern change-over device 9 order **, and control of the change gear ratio in a nonstep variable 
speed gear 10 are controlled based on the run state of a car. The electronic control (T-ECU) 13 constituted 
considering the microcomputer as a subject for the control is formed. 

[0030] While this electronic control 13 is connected with the electronic control 6 for the engines mentioned 
above possible [ data communication ], data, such as the vehicle speed SPD, the output engine speed No of the 
change gear style 2, and the input engine speed NIN, are inputted as data for control. The change gear style 2 
Moreover, a idle state (parking position :P), a go-astern condition (reverse position: R), A neutral condition 
(neutral position: N), the automatic advance condition of setting up a change gear ratio automatically according 
to the run state of a car, and performing the usual transit (drive position: D), The shifter 14 which chooses each 
condition (position) in the condition (SD position) of forbidding a setup of the change gear ratio by the side of 
the high speed beyond the condition (brake position: B) which makes the pumping loss of an engine 1 damping 
force, and a predetermined value is formed. This shifter 14 is electrically connected with the electronic control 
13. 

[0031] Furthermore, the anti-lock brake system (ABS) 31 is formed. This computes the rate of a car body based 
on the detection result while detecting the rotational frequency of a driving wheel 5 and other wheels. Measure 
whenever [ car-body-speed / which was computed ], and the rotational speed of a wheel, and a slip of a wheel 
is detected. It is equipment which reduces temporarily the damping force about a wheel with which the slip was 
detected, and prevents the so-called lock of a wheel, and the electronic control (ABS-ECU) 32, and the 
actuator 33 which adjusts the damping force of a wheel and the rotational frequency sensor which is not 
illustrated are constituted as a subject. 

[0032] Therefore, the slip of a wheel and the recovery of the subsequent grip force which contain a driving wheel 
5 by ABS32 are detected. These electronic controls 6, 13, and 32 are mutually connected so that information, 
such as these slips and recovery of the grip force, may be transmitted to said each electronic controls 6 and 1 3. 

[0033] Since it has the electronic throttle valve which an engine 1 can control electrically and the nonstep 
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variable speed gear 10 is connecte^teuth the output side, the output torque JSL output rotational frequency 
(input rotational frequency of a nol^pp variable speed gear 10) of an enginHpre controllable by the above- 
mentioned car according to an individual. Moreover, since a slip of a driving wheel 5 and recovery of the grip 
force are detectable, the change gear ratio and output torque according to each condition are controlled. 
Fundamentally, when a slip of a driving wheel 5 is detected, the change gear ratio of a nonstep variable speed 
gear 10 is fixed, or gear change limit control of restricting change of a change gear ratio very slightly is 
performed. Moreover, when a slip of a driving wheel 5 is detected, in order to cancel a slip as much as possible 
quickly, output torque reduction control to which the output torque of an engine 1 is reduced is performed. 
Although the control is performed by reducing the opening of an electronic throttle valve, specifically, it is good 
also as reducing the output torque of an engine 1 temporarily with other means, such as modification of ignition 
timing. 

[0034] And when the slip condition of the driving wheel 5 accompanied by gear change limit control and output 
torque reduction control is solved and a driving wheel 5 recovers the grip force, the control unit concerning this 
invention is constituted so that gear change control and an output torque control may be performed according 
to the operational status at that time. (A) of drawing 1 is a flow chart which shows an example of the control, 
and the existence of a slip of a driving wheel 5, i.e., the existence of a tire slip, is judged first (step S1). This can 
be judged based on the detection result of the rotation condition of the driving wheel 5 by ABS31 mentioned 
above. 

[0035] When the driving wheel 5 has slipped and it is judged in the affirmative at step S1, change-gear-ratio limit 
control is performed (step S2). This is control which restricts very slightly the variation or the change rate from 
the control fixed to the change gear ratio set up when the slip of a driving wheel 5 was detected, or its change 
gear ratio, and is control which does not produce substantial gear change. 

[0036] On the other hand, when it is judged in the negative at step S1 by not detecting a slip of a driving wheel 
5, after a driving wheel 5 recovers the grip force, it is judged whether predetermined time T 1 second passed 
(step S3). This predetermined time T1 It is the time amount changed to size according to the output request to 
the engine 1 which is a source of power, and that example is shown in (B) of drawing 1 . The example shown 
here is predetermined time T1 in the condition that accelerator opening is small. It considers as zero mostly and 
is predetermined time T1 in the condition that accelerator opening is to some extent large. It is the example set 
as to some extent long time amount. Therefore, when the amount of output requests is small, at step S3, it is 
judged as recovery of the tire grip force almost in the affirmative to coincidence, and when the amount of output 
requests is to some extent large on the contrary, it is predetermined time T1 from recovery of the tire grip 
force. It is judged in the negative at step S3 until it passes. 

[0037] If the amount of output requests is judged in the negative at step S3 immediately after a tire slip 
dissolution according to a large thing, it will progress to step S2 and gear change limit control will be continued. 
This is predetermined time T1 until it is judged in the affirmative at step S3. It is continued until it passes. 
[0038] After a driving wheel 5 recovers the grip force, the timing diagram has shown the situation at the time of 
performing gear change limit control to drawing 2 . It sets to drawing 2 and is tO. Since a change gear ratio is 
fixed like the condition before it even if the judgment of a tire grip is materialized at the time, even if a driving 
wheel 5 recovers the grip force and the input rotational frequency NIN increases, the target input rotational 
frequency NINT increases according to it. Consequently, output-torque Tout of a nonstep variable speed gear 10 
is maintained almost uniformly. Therefore, though slight fluctuation of the driving torque resulting from the 
torsion of a power transfer network and it by a driving wheel 5 recovering the grip force arises, since there is no 
change of a change gear ratio which promotes fluctuation of driving torque, aggravation of a shock or vibration is 
prevented. 

[0039] In addition, if the situation at the time of performing gear change is explained at the same time a driving 
wheel 5 recovers the grip force for a comparison, it is output-torque Tout in that case. As fluctuation and 
change of each rotational frequencies NINT and NIN are written together with the broken line to drawing 2 If a 
driving wheel 5 recovers the grip force, since the input rotational frequency NIN will increase, the target input 
rotational frequency NINT is reduced so that this may be reduced, and gear change produces the real input 
rotational frequency NIN so that it may be made in agreement with the target input rotational frequency NINT. 
Namely, since up shifting arises, the inertia torque accompanying it is released and it acts in the direction in 
which this increases output-torque Tout of a nonstep variable speed gear 10. Consequently, output-torque Tout 
by a driving wheel 5 recovering the grip force Since the torque fluctuation accompanying gear change joins 
fluctuation, it is output-torque Tout. It changes sharply. This becomes a cause and a shock and vibration get 
worse. 

[0040] On the other hand, according to the amount of output requests at the time of a driving wheel 5 
recovering the grip force being small, if it is judged in the affirmative at step S3 at the same time it is judged 
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that the driving wheel 5 recovej^^he grip force, control will usually be c^^kd out (step S4). It is this general 
control by which control usually^Witrols the change gear ratio of a nonst^^ariable speed gear 10, and is the 
gear change control which controls the change gear ratio of a nonstep variable speed gear 10 by feedback 
control etc. so that it asks for a target input rotational frequency based on the operational status of cars, such 
as accelerator opening and the vehicle speed, and a real input rotational frequency is specifically in agreement 
with that target input rotational frequency. 

[0041] In this case, the engine 1 is in the idling condition, or it is in the condition near it, therefore when a driving 
wheel 5 recovers the grip force, an engine 1 will be in a driven condition. Moreover, in that case, according to the 
amount of output requests being small, since a target input rotational frequency is a low rotational frequency, up 
shifting arises. Therefore, since inertial force is released by the fall of an input engine speed, damping force with 
an engine 1 becomes small, and a feeling of moderation is eased. That is, the sense of incongruity of engine 
brake increasing after a tire slip is cancelable. 

[0042] What is necessary is just to control as follows, in order to cancel the superfluous engine brake force, 
when a driving wheel 5 recovers the grip force and an engine 1 will be in a driven condition. That is, drawing 3 
shows the example of control which makes a gear change rate quicker than usual, when an engine 1 will be in a 
driven condition, in case a tire slip is settled and it returns from gear change limit control. First, it is judged 
whether the driving wheel 5 recovered the grip force and the return decision from gear change limit control was 
materialized (step S11). Proportionality coefficient K1 which computes the target input rotational frequency 
NINT when it is judged in the negative at step S1 1 by having already returned from gear change limit control It is 
set as the usual value K1n, and is the upper limit DNn usual to the variation (gear change rate) DNINT of the 
target input rotational frequency NINT again. It is set up (step S12). 

[0043] Here, the target input rotational frequency NINT is called for based on the following operation expression 
as an example. 

It is the radical Motome label input [ by which NINC is computed based on the operational status of cars, such 
as accelerator opening at the time, and the vehicle speed, ] rotational frequency when it is NINT(i) =NINT(i~1) 
+DNINTG) DNINT(i) =K1 x(NINC(i)-NINT (M))+K2, and is K2. It is a constant. And these multipliers K1 And 
constant K2 In performing gear change in the case of the usual transit, it is set as the proper value in the range 
which neither a shock nor response delay produces. 

[0044] On the other hand, reference-value deltaNI predetermined in the deflection of the target input rotational 
frequency NINT at the time, and the radical Motome label input rotational frequency NINC when decision of the 
return from gear change limit control is materialized and it is judged in the affirmative at step S1 1 It is judged 
whether it is small (step S13). If accelerator opening is to some extent large, since the unformatted input 
rotational frequency NINC which can be found based on it is a large value relatively, deflection with the target 
input rotational frequency NINT is small, and is judged in the affirmative at step S13 in that case. Moreover, if 
accelerator opening is zero or a value near this like an idling condition on the contrary, since the radical Motome 
label input rotational frequency NINC is a small value, deflection with the target input rotational frequency NINT 
is reference-value deltaNI. It exceeds and is judged in the negative at step S13 in that case. Thus, step S13 is 
also decision about the amount of output requests represented by accelerator opening or this. 
[0045] When judged in the affirmative at step S13, since it is in the condition that the engine 1 is outputting a 
certain amount of torque to coincidence by there being a certain amount of output request, and the deflection of 
the radical Motome label input engine speed NINC and the target input engine speed NINT being small, it 
progresses to step S12 and a gear change rate is set as the usual rate. On the other hand, if judged in the 
negative at step S13, since the amount of output requests is small and the radical Motome label input rotational 
frequency NINC based on it is small, deflection with the target input rotational frequency NINC is large, and the 
output torque of an engine 1 is small to coincidence, and is in the driven condition at it. 

[0046] Therefore, it is the predetermined time T2 after returning from gear change limit control in this case. It is 
judged whether it passed or not (step S14). After a driving wheel 5 recovers the grip force and gear change limit 
control is canceled, it is predetermined time T2. Multiplier K1 which will determine the gear change rate DNINT if 
it is at the time of less than (i.e., if judged in the negative at step S13) It is set as usually larger value K1s than 
value K1n, and the upper limit of the gear change rate DNINT is usually a value DNn to coincidence. Large DNs It 
is set up (step S15). This control is predetermined time T2. It is predetermined time T2 continuously in between. 
By passing and being judged in the affirmative at step S14, it progresses to step S12 and is changed into the 
usual gear change control. 

[0047] Therefore, when a driving wheel 5 recovers the grip force, gear change limit control is canceled and an 
engine 1 will be in a driven condition, it is predetermined time T2. In between, the target input rotational 
frequency NINT is changed a lot (reduction), and rapid up shifting arises. If this is shown in drawing, the up 
shifting to which the target input rotational frequency NINT will be rapidly reduced, and the input rotational 
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frequency NIN will be rapidly reduogttn connection with it if it is as di^win^^^d the judgment of a tire grip is 
materialized at the t10 time will arl^Pbonsequently, since the inertial force^^bmpanying the fall of the 
rotational frequency of the power network containing an engine 1 arises, this acts in the direction which 
increases output-torque Tout. Although in other words the torque which rotates this compulsorily to a power 
network when a driving wheel 5 recovers the grip force arises and the reaction force turns into damping force, 
damping force is reduced by acting as torque which the inertial force by up shifting makes rotate a power 
network. Therefore, output-torque Tout at the time of a driving wheel 5 recovering the grip force Depression, 
i.e., the engine brake force, is reduced and a shock and sense of incongruity are avoided. 
[0048] By the way, with the engine equipped with the means which can control engine torques, such as an 
electronic throttle valve, electrically, an engine torque can be reduced in order to cancel a slip condition quickly, 
when a slip of a driving wheel 5 arises. When a driving wheel 5 recovers the grip force, torque reduction control 
is canceled, an output torque is made to increase, if such torque reduction control at the time of a tire slip is 
performed, but the control unit concerning this invention is performed so that that so-called torque revertive 
control may be described below. 

[0049] Drawing 5 is a flow chart which shows the example of control, and it is judged first whether the tire slip 
has arisen (step S21). This is step S1 shown in drawing 1 mentioned above, and the same decision step. When 
the tire slip has arisen and it is judged in the affirmative at step S21, the actual throttle opening (opening of an 
electronic throttle valve) (i) ThrD is set as the value ThrS (i) defined as opening at the time of a slip (step S22). 
At the time of this slip, the throttle opening ThrS (i) may be the fixed value defined beforehand, or may be a 
changing value which was defined as a predetermined rate to the electronic throttle opening ThrD (i) which 
becomes settled from accelerator opening, and is sufficient low opening to reduce the output torque of an 
engine 1 anyway. 

[0050] On the other hand, when a driving wheel 5 recovers the grip force, the tire slip has not arisen and it is 
judged in the negative at step S21, it is judged whether Flag FG is set to "1" (step S23). When the throttle 
opening ThrD (i) is in agreement with the opening (throttle opening) based on the amounts of output requests, 
such as the amount of treading in of an accelerator pedal, so that torque reduction control may be canceled and 
this flag FG may increase the output torque of an engine 1, it is a flag set to "1." Therefore, immediately after 
canceling torque reduction control, zero reset of this flag FG is carried out, and it is judged in the negative at 
step S23. 

[0051] That is, immediately after canceling torque reduction control, when a driving wheel 5 recovers the grip 
force, it is judged in the negative at step S23, and is increased with the inclination which the actual throttle 
opening ThrD (i) defined beforehand in that case. Namely, the predetermined opening Dthr (i) is added for every 
execution cycle of the flow chart shown in drawing 5 (step S24). This predetermined opening Dthr (i) is set as 
such a large value that accelerator opening (the amount of output requests) is large as an example is shown in 
drawing 6 . 

[0052] Therefore, when canceling torque reduction control in connection with a driving wheel 5 recovering the 
grip force and increasing the output torque of an engine 1 in connection with it, the decided amount [ every ] 
throttle opening ThrD is increased without setting it as the throttle opening ThrD which becomes settled based 
on the accelerator opening Thr, and, thereby, an output torque is made to increase gradually. Therefore, since 
the driving torque which a driving wheel 5 produces does not increase rapidly, the situations, like a slip arises are 
avoidable again. Moreover, since the increment rate or rate of the increase inclination of the throttle opening 
ThrD, i.e., an output torque, becomes large according to the amount of demand drives represented with 
accelerator opening, the driving torque after a driving wheel 5 recovers the grip force is [ 10-minute ] large 
necessary, and it can prevent or control the so-called feeling of slowness. 

[0053] It is judged whether the actual throttle opening ThrD (i) is smaller than the accelerator opening Thr (i) 
after step S24 (step S25). That is, it is judged whether it is the condition before the actual throttle opening ThrD 
(i) gradually increased with the return from the torque reduction control under tire slip reaches the accelerator 
opening Thr based on the amount of output requests (i). When judged in the affirmative at this step S25, it 
escapes from this routine, without performing especially control beyond it, and old control is continued. And if 
the actual throttle opening ThrD (i) reaches the accelerator opening Thr (i) and is judged in the negative at step 
S25, the accelerator opening Thr (i) will be adopted as throttle opening ThrD in it or subsequent ones (i), and 
Flag FG will be set to "1" (step S26). 

[0054] And by setting Flag FG to "1", it is judged in the affirmative at step S23, and the accelerator opening Thr 
(i) is adopted as throttle opening ThrD in it or subsequent ones (i) (step S27). In this way, it returns to the usual 
torque control completely from the torque reduction control accompanying a tire slip. 

[0055] Change of the throttle opening at the time of performing control shown in above-mentioned drawing 5 is 
typically shown in drawing 7 . That is, if a tire slip is detected at the t20 time, the throttle opening ThrD (i) will 
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be reduced by the throttle oper^^jThrS (i) at the time of a slip, and will as an output torque according to 

it. Then, if a grip judging is mateW^ed at the t21 time, it will be added to^re throttle opening ThrD (i-1) the 
predetermined value Dthr (i) every, and the throttle opening ThrD (i) will be increased gradually. As broken-line 
**** shows the increase inclination or rate with the chain line, it becomes a thing according to the accelerator 
opening which is the amount of output requests. Such increase control (revertive control) of the throttle opening 
ThrD is continued until it is in agreement with the accelerator opening Thr (i). 

[0056] When here explains briefly the relation between the above-mentioned example and this invention, the 
functional means of step S1 shown in drawing 1 is equivalent to the grip detection means in invention of claims 1 
and 2, and the functional means of step S3 is equivalent to the return control means in invention of claims 1 and 
2. The functional means of steps S13, S14, and S15 furthermore shown in drawing 3 is equivalent to claims 3 and 
4 and the return gear change speed-control means in invention of 5. And the functional means of step S24 
shown in drawing 5 is equivalent to the torque return control means in invention of claims 6 and 7. 
[0057] In addition, although the above-mentioned example explained the control unit for the car equipped with 
the belt-type nonstep variable speed gear, this invention is applicable to the control unit for the car equipped 
with the nonstep variable speed gear of other formats, such as not only the above-mentioned example but a 
toroidal type. Moreover, you may constitute so that control of the gear change rate usually according to control 
of the return timing to control and invention of claim 3 by invention of claim 1 mentioned above and revertive 
control of the torque by invention of claim 6 may not be performed according to an individual but may be 
combined and performed. Furthermore, although the above-mentioned example showed the control which makes 
a real input rotational frequency in agreement with a target input rotational frequency as control of the gear 
change condition of a nonstep variable speed gear, control of the gear change condition of the nonstep variable 
speed gear in this invention may be control which asks for a target change gear ratio based on the operational 
status of a car, and makes an actual change gear ratio in agreement with that target change gear ratio. 
[0058] 

[Effect of the Invention] Since it becomes that from which the gear change condition when the amount of output 
requests at the time of a driving wheel recovering the grip force is large, and the gear change condition in the 
case of being small differed according to invention of claim 1 as explained above Gear change promotes torque 
fluctuation or change of the output state of the torque by gear change controls fluctuation of driving torque. It 
can be in the output state of the torque suitable for the operational status of the car at the time of a driving 
wheel recovering the grip force, consequently a shock and vibration can be prevented or controlled, and 
drivability can be raised. 

[0059] Moreover, if a driving wheel recovers the grip force in the condition that the source of power is 
outputting torque according to invention of claim 2, the torsion deformation in the power transfer network which 
transmits power to a driving wheel will increase, but since gear change in the condition is prevented or 
controlled, neither the torsion deformation in a power transfer network nor fluctuation of torque is promoted, 
consequently a shock and vibration can be prevented or controlled. Moreover, since a limit of a change gear 
ratio is canceled early, up shifting arises according to the amount of output requests being small in that case 
and the inertia torque accompanying it is emitted immediately after a driving wheel recovers the grip force or 
when the amount of output requests is small, the damping force by the source of power can be reduced, and it 
can avoid giving an operator sense of incongruity, as a result drivability can be raised. 

[0060] Furthermore, when returning to the usual gear change control from the state of restriction of gear change 
by a driving wheel recovering the grip force according to invention of claim 3 thru/or either of 5, Since the rate 
of the gear change accompanying returning to the usual gear change control is changed and set as slowness and 
fastness according to the condition of an output request Since it acts that the torque according to a gear 
change rate arises, and this controls or assists fluctuation of driving torque etc., the driving torque suitable for 
the run state at the time of a driving wheel recovering the grip force can be acquired, consequently drivability 
improves. 

[0061] Moreover, on the other hand, according to invention of claim 6, or invention of claim 7, cancel a limit of 
modification of an output torque, make an output torque increase, when the driving wheel recovered the grip 
force, but Since the change rate of the output torque is not uniform, and it is controlled suitably, for example, it 
is controlled according to the amount of output requests The feeling of slowness by the delay of increase of the 
output torque at the time of a driving wheel recovering the grip force, generating of the slip by increase of 
torque being too rapid, etc. can be prevented or controlled, as a result drivability can be raised. 



[Translation done.] 
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* NOTICES * 




JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] (A) is a flow chart which shows the example of control for the return from gear change limit control, 
and (B) is the diagram showing the merits and demerits of the predetermined time notionally. 
[Drawing 2] It is the diagram showing notionally change of an output torque with the case where it does not 
carry out with the case where control shown in drawing 1 is performed. 

[Drawing 3] It is the flow chart which shows the example of control of the gear change rate at the time of 
returning from the gear change limit control at the time of a tire slip. 

[Drawing 4] It is the diagram showing notionally change of the output torque at the time of performing control 
shown in drawing 3 . 

[Drawing 5] It is the flow chart which shows the example of control for canceling the torque reduction control at 
the time of a tire slip, and returning torque. 

[Drawing 6] It is the diagram showing notionally the opening added for every predetermined time for the torque 
return. 

[Drawing 7] It is the diagram showing notionally change of the actual throttle opening at the time of performing 
control of drawing 5 . 

[Drawing 8] It is the block diagram showing typically the drive network and its control network of the target car 
by this invention. 

[Drawing 9] It is drawing showing an example of the nonstep variable speed gear typically. 
[Description of Notations] 

1 — Engine 2 — Change gear style 6 — Electronic control 7 — Acceleration-and-deceleration operating set 10 
— Nonstep variable speed gear 13 — Electronic control 31 — Anti-lock brake system. 



[Translation done.] 
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i%w<Dmm<Dw-m] -y^\zz\<D%m^mwm\zm^ 

mmmffi2 \zmmzn. t<Dmmmm2<Dm73m3^y : 
j y 7U>^^)i4^vxtE^<DmwiMs5\zmu^n 

-if )ix. y v yts. a <d ftmmM& z> ^ \t^- ? & a on 
mm, ^^izitz-tx^^mmrnhmmmii^m^^ 
fcmmzza. <tLmzmm-»imtem*<DW}tim*'£ts. 

&\ZfflWX^Z>m^Zn-y f-;W\'ik^I^fc^y'J > 
x > ^ > £ ffl L it 0il £ t& -T £ * 
[0 0 2 1] C©x>^>lttS^W(r$iJffllT#-5J;p 

-^Sr^tT-SS^fJPSB (E-ECU) 6 

>l©tii*$$iJPT-5<t-5tC«^$nT43D> ^©fcJtS? 
©fea60x-iS'<i:LT!l{*iai5lteiS (x>v>lsite^:) 

ne tT2-t)i'mmPAtz£<Dmt>m>£mttfAJ]2n 

X^Z>. 

[0 0 2 2] CCDtil*g**«, X>>J>l<£>ffi 

2>©iiA- • j«^»/i*(D^#Ta& o . mmmtmftTz 
7^±)i^juf£ii(Diammmi¥mm7 (Dmr^m (.7? 

m^^omftm&mm.mzmwLxmz.m 
^&mm-tz>z\ttfx%, ztczrwumz, ¥sg£K£ 



[0023] titz. %tmmm2\t. m^mmmst. 
tt'&m®WLmffi9 mMmm (cvd ioi*e 

£ ©St&£^ IT A*{9J©gW t ta^ffl'JcD^t ©P B 1 
tt, W-feyyv^l Ulitt^. -T^^^it^^^ 

z<Dm®.m^fkxw.mm&-?z>±o \zm^ntz^ y v 

mol. mmZ&z.tzotzsbcDa^ )l>7,y°V yyts. 

mm*&±Lx^z>vimx&-ox*>ji>i'> 1 

3 «> £ g!t#ei!j»8§ 8 £ IS ttT ^ -5 

±iacD^#ei&^«8^a^bT^ffl-r^>^<»:7!)tT 

[0 0 2 4] ^0MglII8 ©A*>BW^X>^> 

1 ©ffi^gWSCg^tt, SfcBg#fe»J«1i8 0tH^^ 

mmmmm\z^-oxm^rL, mz\tmBLm^, -u- 

e.z/{cu >y^<D 3mm<?>y%<D^~? ! nfr2~z><Dmifc 
^mzmiRmzmife hxmmm*mm(D±^-mt-r 

^&&m&tsi±%z.t\zmmtf;m : &:W>%.is. ^tzmmy' 

£.y\zffif&2tiX^Z>. 

[0 0 2 5] H8fc*UT**a6aSgatil 0«. -to 

at, mw)®\y°- u - (^vj-^-u-) 20 

«£»fflJ^-'J- (•fe*>^U-7 p -U-) 21i, 

cn^co-7 p -u-2 0, 2 1 fc##a-ite>nfc^jn-2 

2 i*<l^T^i-5. Z\tl*>(Dy°—V — 2 0, 2 10-en 

a^y-^2 3, 2 4t, fOBSy-^2 
3, 2 4K»LT»iS-«IH"r*?r»'>-y2 5, 2 6 
nJi&->— ^2 5, 2 6^^-7*2 3, 
2 4tC^fLTSjfi-r-5.*|S](CjfEf 5ttE7^aI- 
^ 2 7, 2 8^f8lt€.tlTI/>-5„ 
[0 0 2 6] iiawKibfiiJ^- U - 2 0 *«A*W 2 9 tC 




$4 3 OfC^»{aij7 p -U-2 l*»«0^6nTH4. -t 
IT, U- 2 1 fc*»t*j*BE7^^-aX-^ 

tJ<5*Bft*»c«i;fc«i£E*»ttjie*n, Mioses 

"t Z © \Z &mts&h h 2 2 Ktt-M* -5 J: 5 fcfc r> 
TH*. K»ffl'J7 p -'J-2 OOiftEET^aX- 

[0 0 2 7] t&b'S, Sy-iJ-2 0, 2 1C*lt* 
ftlffi (iSv-7 r 2 3, 2 4iflJti/-^2 5, 2 6 <h 

©raw) s^ta-a-*^tc«tt), §y-u-2 0, 2 

U - 2 0 ffliJ©«3EE£ 7^- FA* y £ Mtpr« C t \Z 

[0 0 2 8] 09 fcjKfaS&SgMW 1 0 T?tt» BKSjffliJ^ 

- U - 2 0 tZtt-r&'OV h22 ©#£gHt¥grt*«/hT" 
ri^fiEftffil:/- U-2 1 \ZMTZDl h 2 2 
¥g*««*o«lT, ftig>S{»J©l£jItt: (g^^jgJt) 
rmax sn, cnittR^tKIMI^-iJ 

- 2 o icMtS'-ji, h 2 2 ©«s#tf¥ga««*-ea^ 
eeiftffiijy- u-21 fc*rr*"W H22 

35»«/hO«*T, «ia»<9J©^jSit (*/jNS:aJt) rmi 

n atRj&sn*. 

[0029] ±.&(Dmm®m2\z&vz>um2 7y?i 
i ©&£• • mwLtz%mzmv*ft ; 5¥&ei<D&ft.mcom 

£*tgt£3ftl 0 T*©^jtit©fii«te. **Wttt, < 

JfcStl&ttflWWHRM (T-ECU) 1 3*««tt6nT 
[0 0 3 0] ^©IfMigfl 3tt. MH*l,fcX>5> 

>^©«^fM«^e 6 tT-fmmBimizmmznz-r 

-ft. ffl»©fc»©5*-*£l,T*BSPD-^gi£ttlJl2 

iftfi?i'3> : P) , &MVim (UA'-X#yy3> : 
R) > fiLVtm (-i-h7Wy-/3>: N) , *n 

©*ff«i8R:i6i;T*artt*"ift»k:«jtbTjiiito* 

D) . x>e;>io#>tf>^DXSlW»*fr*ttl6 
(yi/-*#y->3 > : B) fc&tfKBfJtltBLt©^ 
«©JC»JtOI8:«**jh-r*«« (SD#v->3» © 




#^¥13-330123 



[0 0 3 1] ^<b\Z7>^-Uvi7 • ZfU— * • 2/Xy-A 
(ABS) 3 1A«jRtt6nTH5, dtt«, BIMt 5 t 

U XU y tltz&tfl\Z-D\,->T<DfflWij3&— B# 

WfcffiMLT<C*SO)t/i*3t0S D y £ Efrit-r-5g«T£> 
"3, «?MfVStB (ABS -ECU) 3 2 i. *t6©iW 
Kj^SrS^-T&J^iX-^ 3 3 tBSLfc^llHESt 

[0 0 3 2] Ifc^oTABS 3 2 KioTSMSil 5 £ 

©@«^i!cDlf^S:S9IB#m : ?©Iffll^B6, 1 3 tc£i£ 
-TS«k5, ^ft?>Otffflffif 6, 13, 32*«fflS 

[0 0 3 3] ±EO*jB5Ttt, X>5»ljWtft«lC«l 

mtjm\zm^mm 1 oaiawssnTi/**©-?. x>s? 

>i©ffi£h;^£ffl:>j[5]telfc OfcRSatttu o©Art 
gNEft) t*fi8iJK«!|»-r«^t*«T€r4. Bib 

tt*aJt©*ft*<i«A^:«IBT*3&:£o«a«ISiW» 

a*ssff sns. s ^ewiM 5 ©x u y x^&m s tatm 
&\z\t, xvv-7*»JE.(f3mm\zmm-?2>izft\z. x> 

^frStt*. -eciWfftt, A#ttCtt, tfXDyhJt 
*P#JB©^5&£©ffi©^gTX>> , > l ©m^j h;u^7 

[0 0 3 4] tUT, ^©»BJlC#-5$iJfflISB«, ^ig 
ftiJTOJWiffi^ hJI'?£MlMfl£:£#5HIMfc5 0!>>l'J 

&\zit, ^<Dm&<Dm&vtm\zitsCT&mfflW£tiiti h 
)V2U®£.w&z\izt>nz>&o\zmf&ztiT^2>. mi 

© (A) te^©faJP©— #J£jfc-r:7D— ^-f— bT&o 
T, jfe"f, HUM 5 OX U '^Ofi- •Tttfo'fe^'f-V 

xuyy©*«6*«*ij»f*n-6 Uf7 7*si) . :n 

tt, W^LfcAB S 3 l£J:&Blbtt5 0|Bl£tttte>tt 
[0 0 3 5] ®m& 5 ^X U y^LT^-SCt'CfcOX 

©xu •> zrtmm-zntzm&izmfetsnT^tz&mitiz 




4*^^13-330123 



[0 0 3 6] ZLtl\ZttVTmWl1&5<DXV y7&&tii2 

nr^ z l \z & o v -f s i -c^femzmmzntzm 

3) . CO^I^Tl ft«T^I>I>y>ll: 
0. f«-M01© (B) \ZtkLT&Z>. ^^(C^t" 

i fimm-rzz'zfc. xf'^s 3T-gswc*u»f$n 

[0 0 3 7] ffi£g#ft#*i*^C<hKJ;D*-r-Vxy 

xf'^s 2 izm/u-F%tmmmu'mmwt2nz>o zn 
«, xf7/s 3T#^wtc*ijK$n^^T'. -rt£t>t> 

[oo3 8] mm%$5rft/>) y?t>$:mw.vfzWz$im 

hT-*l>T&3,> 0 2 IC&l^T. tO m&,\Z$"( \W 

^tiife^N i NT^tiA-r^» 1 
otDttiJj b)i?To\iit)m&-7£.\zmm-2nz>o ^<Dtz 

m%%i<D£.n j $>^;ti\zmm-?z>mmb)i?<DMfrts.&m 

[0 0 3 9] ft£, tfcfetf>fcfe^ SB»i^5*^U •yT' 

tizmm-rz t mmizmmzmfr Ltzm^^u^mm 

gtNINT, N I NcO^b^0 2lC56^T-#IBLT$. 

e^N 1 N^iiA-r-soT'. ^n^(gT^-a--s«fce>{cg 

SA^IsiegcN I NT£ffiT£-t*\ *A*[§IfegcN I N 
S^WBWA^IeieicN I NTfC-S$ii--5J;3JC^3i 

;i^Tout ©Sftfc. ®M\zftoY)li?mhifi1X\t>Z><D 

ft o x -> a v t> ^mmtmittz „ 

[0 0 4 0] ^«j^5 75^'Jy^^lH]«Lfc^ 



* K & 3 ttJ 77 ^*»^,Jn $ ^ d t (C J: <9 , SKIM6 5 # 
^ U y £ 0« Lfc ZL hfimfet< ,!:WIIXt7 
7°S 3T#SS<jCftJir$n^ch, ®^r<8W*i££n5 

7 £ -fe^MS^jf ft i: ©W^ilfett® fC*o*^T B 
SA^0te»$*J6. ^A^lHJKfC*^©g^A^lH]g 

[0 0 4 1] d©^, I>y>lB7-f H'J>^I 

>i \mmmvimtti.z>. £fc^©«-&, 

*S V>d t\Z i 0 SgA?7lHlte^«lH]teSTfe^^ 
SfJ»^^/h5<ft0. MiS^*^fa$n-5„ Tft^^^ 
[0 0 4 2] ig«j|£i 5 U y Z JeiU lfc«l*t:l 

>s^> i#&igft#«i<hft£«£^ iipjftx>^>^ 
mmMMfr£>mm-fz>mzx.>i;> 1 *^i^i!it»c^«i:ft 

y^sn). ®t\z^mfflmfflWfrt>'&mi>T^zz.£: 

t'iOXx-yys 1 1 T5SWtc«»r$nfc«^{c«. 
B^A^JlEltelgcN I NT£#tB-r&Jt0y«§&Kl 
cDMKlntCfg^^n, SfcB^A^Ste^N I NTCD^ 
-fb» (^jtif*) DN I NTICffl^(D±KfflDNn tfW> 
«$tl-S) (Xf-yT'S 1 2) „ 
[0 0 4 3] CCT% I11SA77[hJIk!&N I NTH, -0"J 

N I NT(i) = N I NT(i-l) + DN INT(i) 

DN I NT (i) =K1 X (NINC(i)-NINT(i- 

1)) +K2 

ft*, ninch t^m^<D7i7±)imm^^fs.^ 
(Dmmnm^mizm^xw-tii^n^s^smx^m 

Clft-5»cS>fcO, ->3 -y^^^jin^^Dftl/^HT 

[0 0 4 4] cniC*fL-T^jg$i|fS$(lfflI^e»CDa5»CD*iJ 

Ktt, ^©«f*<DBgA?7[eIfeicN I NTtl^ggA 
I NCi©<S^^^05*^{iANl J;0/h 
^^^S^*^J»f$tl«) (Xt77*S13) . 77tJP 




S-g>S*A^j EltelS n I NC*<ffl*fWK:;*:£Hi!T?a&-3 
B*A*EME*N I NTtOfllSi*«/JxS<, *•© 

7-f H U > ^*MB© «fc o\z7Z tfrM&frlfn t> L < 

«^ntifi^«T'$.n«, s^e^A^iiife&N i nc 

3&t/hS^«lCfeoTl»*©T, B^A^llH]«fcN I NT 

[0 0 4 5] 1 3T?#jeWfC*IJ»f$nfc«^ 

N I NC£B*A*l3<E8cN I NT £©«****;£ <fc 

jt«*»iit©»«fc«jrr*. z\n\zn\^x^yzfs 

1 3T5£«lC*i|*r3nntf, lil*»*«««/hS<T-t 
BfitATJlBte&N I NCtOflUl36«**<tt-3T*»3, 

iwi^{cx>i7> i ©m^j h)v$tf>hz< xmm^.m \z 
[0 0 4 6] i/ta«oTcoi^a, xamRMff^e 

xxMisffifl«tfHft s nr s m^B# n t 2 a © m& 

fttf. ^aiSSDN I NT^W^ItKl 
ln<fcO;*:€fV>ffiKlsfC|25£U laTOKSiljiSDN I N 
T©±PHi^*ffl^:<iDNn <tOA#^DNs CRfiSft 
-5 U^y^S 15). ^OiW»**3f3t«fMT2 ©P^ 
li^tl. Rff«B#P B 1T2 iJJfillWfy^S 1 4Tt 

[0 0 4 7] Lfc*toTffi«I<i5*i>/'J<>^S;|5I«L 
#IB£fc*J:3&«£fc:W:, BWSI9MT2 ©M, ISA 

AHK*NiNT«t**<«t $-a-e.nT^jf 

at. BSA^Jleie^N I NT*t,%^(c<g;T^-&^n, 
^>7h*«4i;5. ^©SS*, X>~>*>1 £^tfRi77?& 

*h;i/*Touts*;fcsit*3ftfjK:«sffl-r*. m^ffc*. 
*-©E#jWWfta£fc4at, 7-y^->7 htCckati 



#M¥13-330123 
A<^U •y7 p ^^|3]aLfci^©m^ Ml^Tout ©&-&& 

[0 0 4 8] t^Dj) h;W\'JU^«£i:©X 

>T*tt, ffi»*Si5©^iJ y^iCfcl^C^a'J 
y^tt**»«-r*'«x>5?> C 

* ffi«M«p«Hfr mi*. Kifj*fe5A^U y^fcSBtt 
[0 0 4 9] B 5 tt*©IW«S*t7 D-f t - 

»f*n* Uf7 7"s2 i) . una. nojeLfcHifc 
wt*ijw$nfc»^Ktt. nis©7.D-y h)imm («■? 

7. D -y h;UA;i/y©5§«) ThrD (i) £X U y :/B#©IS 
S<tbT^*fcttThrS (i)tClS^-ra (Xry^S 2 
2) . uO^U^^XDyNHftThrSO)!! * 
*j£AfcB5£ftT?*oTt>«fc<, *4^tt7^-t;HBK 

LTfeX>y> 1 ©ffi^j h;l/££teM£-l±-5©K:2t#& 
[0 0 5 0] cnir»LTKIbli5*«^Uy^**|Hl* 
S 2 1 gWlCWKSntt^ttt, 77^FG*S 
7"S23) „ :CD77^FGH, hJl^ttttttfWffiit 

£tiTx>v> i ©(±j^i Mi^£J#*s#.5'«xny 
h;VH«ThrD(i)*i, 7*-fe;i^$0P©»*&*»fc 
£©tHaB#«fc*-?<H§£ (7. D -y MUSS) K-gc 
Lfc«^(C "1" IC-ty l>S^77m5. 

GflHfnU-fey h$*lT*5D, Xf7 7"S2 3TS^ 

[0 0 5 1] •T)4to-6(K»l6 5*t^Uy7 r **0«"r-& 

•y^S 2 3T?gJ6«K*iJWr;£n, ■?■©»£«. *f£©X 

n-s. f^t>*.0 5c^-r7o-^ j r-h©iitT-y-'f ^ 
;u#KBf«BKDthr(i)*»jnj|tsn* (x^^ys 2 

4) . ^©Rlf^BBftDthrCi)^. H 6 IC— CSJ^tR-T J: 5 

7z±)mm (m73S*» a**#v»s£**n« 

[0 0 5 2] lxfe*«oTK»*fe5*t^Uy^77SrliI«-r 




#K¥13-330123 



4„ Bft»5*«^i;4K«ih;i/^*«36*fcJi 
WS^tW&HOT. BA, X'Jy:/j&»£i;4&£© 

BEThrDOJi^jG-rftt>%tBA h OHftlMd'b b 

7 i' t ni. stsiicjs 
&<Dmwih)v>7tfi&m-tft\z*.%<t£.r> . 

[0 0 5 3] Xxy:/S 2 4fc«**T£»©xny h;p 
MftThrD(i)]9«7^-k;PPIdgThr(i)J:0/hdV^S^ 
*«*fl»f$nS Uf7yS2 5) . -r&^y-i'-vx'j 

y7*<Dh)\s?i&mfflmfr*><D&m\zft^&*\zm±f£ 

W*R07ny h;HBSThrD(i)*s, tU^S**(c 

jfi*tiiwfan4. ^cx^y^s 2 5T-#^«)icw»f$n 

>&tfcW\ flEfffl©iH»Sfl8-r4. ftt, »XD 
y h^reSThrD(i)^7i'-tr;P^SThr(i)lcaLT7. 

5XD y h;mgThrD (i) t LT7^-fe;HflSThr(i) 
SSfflU *077^FGS "1" Cty ht5 (Xr 
y!/S 2 6) . 

[0 0 5 4] -€-LT> 77^FG*t "1" |c*y h$n 
Tl^dtKliDXxy^S 2 3T?#j£«fc*!IWr3ft, 
J ttl&MK.&V}&7>Uy h)lfflmihrD (i) <fc LTT^-fe 
;p§Bfl[Thr(i)3&»Sfflan4 (7.7y7 P S2 7) . 

)V2Mm\zft±\zm.Wr?z>. 

[0 0 5 5] ±iB©0 5 »C*-r«|»S*5Ca:o&*-&© 

frfc-fe t20«f^fc^-f-VX'Jy^**lftfflSn4t, XP 
y h;HISThrD(i)tt. XU y/l$XPy h^HftTh 
rS (i)fc««Sft. -tnc^DfcW* Y)V9t.1Z*. * 
©«, t21^fcy , "Jyy*iJ5£*^3i-r4t, X P y h 
^HgThrD (i-1) KJJfjgttD thr (Of OjtJDl?$nTX 
□ y h;UWSThrD(i)d^^Cii^$1±6n4„ ^-© 

4. IOi^XD7 h;UWf£ThrD©J***ltP («» 
fflffll) *«, 7**;VHSThr(i)K:— ST43:T«ttS 

n4o 

[0 0 5 6] ££T±E©#WM«£ 

a * JR 1 ^ «t tX 2 © fg ?q fc ^ 4 y* U y ^ HI ^ © 
C«aU SfcXf y7*S 3fflli«¥g«fl* 
«fctf2©fS9!lCiStt4«»ttW¥aKffi3-r4. $<=>l;r 
i3l:*tXf7^S 1 3, SI 4, S15Cii«f 



S^«*3S3^«fc^4^e,^tC5©^BJ(c*5^4«ffla 

iaiSfiE«i»#aKffia-r4. ^lt, ^sic^-rx^-y 

2 4©^W#©^W*«6*5J;^7©»BJC*5^ 
4 h;U^«!)S$!lfflI^SfCffiS^-4. 

[0057] ±K©ft#0raa. ^;n-s;©iia 

&mm*mttm**n&ii-?z>mwmw\z-z>^Tm®i 

4ftija?g«Kigffif 4££#T*£4. -hxBLfcft 
#JS 1 ©^BJtc=fc4ii#$ijffli^©«»^-f 5 >^©«» 
»#JIi3©B9ifcJ;43ej^«©IH»£* ffi*3S6 
© 58 W Jc «t 4 h ^ ©«»«0» i: * «9J K: * C t) -T . 
»*^*>-&T*fT-r4«t5fc«lJ«UTfeJ:^. J^:, 

t, e^A^iHie®:fciiA*[5ieis^-ife$-&4$ijffl5 
c©»wfc*j^4«ia*a«©*attjiB©« 

[0 0 5 8] 

mworng:] &>±wtwhrc£5\zm*mi<Dmw\z& 

ntf, BtttfcPj'U y ^SlHiaLfc^©W*S*S 

J*& o it t> © £ 4 ©T% « B*» h £» * Kft L fc 
D> »4^lJ«jSfcJ;4 hJP^©tB*tt^©^t*^a 

<fc&0, ■?•©»«, S'gy^SftSftik'&l^fciWW 
[0 0 5 9] «*JS2©fgBj[c«tn«. 
-T4<h, B»t6»:»**ea-r4i&*ga*ittTfOlai; 

o 4 a», -tottft-ccxa^B&it t> b < « 

©tl«3n5ut^<, -toe*, ->ayi7^ 
fi»*fclh*>L<ttWIHi-4C(!:**-eS4. 

feitat>L<«¥^^fr^jiJt©®JfS^#^Sn, 
© fC £B 2jgj}cS#/h $ c t tc <t D 7 y 7 h 7&i^ 

ct4$ij»^^ffiT$-a-, 3ie#(tafa@s-^^4^<h& 

©ffif 4 c: <t v 1>^T « h* y -f A t U tV 
$-Hr4d<h^T'^4o 
[0 0 6 0] fflf*JS3&^L5©^-ftlfr©fg 

wcintf. ik»^*^»j y ^*@a-r4^ tic«k4 
aEjao«E«tt^6ffl*oscisw»PKa»-r4«^, a 

#©«aiH»K«»T4;i£fc#'5«a©38flE*«. 
S*©«»»:i6:CTi!atSCHl/TK«Sn4*»6. X 

mmmzfcttc bjnnfi&.c. z-mmrnhJiw^m 

SftiiWU. a&4^««lft-r4^t*©f^ffl$*^i&5© 




4#M¥13-330123 



htzmm h)it> c <t*t-c#, ^-©*§*, k^-ta* 

[0 0 6 1] »*«6©5fiW»*lriBtt*fli 

&-mr\$tsL<. mzizmwan, m^mj]&xm\z 
momti h)\/t7<Dm±<D&n\z£2>'bfc'?%m j $' 

[Hi] (A) «^j§fMPS«W^ £©«»©£& ©fM 
»«S*-r:7n-?*-hTa0. £fc (B) tt^-©f?r 

[03] ^-f-^T.U-y^O^jiftllSttffll^e^ffl 



[02] 





Tl 




V 








N 


^ N1N 
N1NT \^N!NT 
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